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Results: Tables 1 and 2 provide the results. The * indicates
a statistically signiﬁcant difference (p < 0.05) between JSW(x)
and mJSW. Improved performance in ordering the time points
is suggested for more diseased knees although the number of
subjects with KL = 0 or KL = 1 is low. The knees were stratiﬁed
into three approximately evenly populated groups by anatomical
angle. These results, given in Table 2, show that the accuracy
increased for more varus (lower anatomical angle) knees.
Table 1. Accuracy of location speciﬁc JSW and mJSW for all data and as a
function of K&L grade
K & L grade All data 0 1 2 3 4
Number of knees 160 8 10 56 66 19
mJSW 53% 38% 45% 46% 65% 47%
JSW (x = 0.2) 60% 50% 40% 57% 70% 66%
JSW (x = 0.225) 62% 50% 40% 57% 70% 66%
JSW (x = 0.25) 65%* 50% 40% 58% 71% 82%
JSW (x = 0.275) 66%* 50% 40% 67% 66% 82%
Table 2. Accuracy of location speciﬁc JSW and mJSW as a function of anatom-
ical angle
Average angle -3.9 deg.(varus) 0.8 deg. 5.2 deg. (valgus)
N 53 55 51
mJSW 58% 51% 53%
JSW (x = 0.2) 59% 64% 57%
JSW (x = 0.225) 67% 59% 58%
JSW (x = 0.25) 69% 62% 63%
JSW (x = 0.275) 74% 63% 61%
Conclusions: The results demonstrate that improved OA sensi-
tivity is seen for more diseased knees and for measurements of
JSW in a more central portion of the knee (higher values of x).
These results corroborate a previous study that examined base-
line and 3 year follow-up knee radiographs from the Dynamics of
Health, Aging and Body Composition (Health ABC).
For more valgus knees a larger percentage of knees demon-
strated joint narrowing. Improvements were again seen for higher
values of x (more central portion). Less change was seen be-
tween the second (average angle = 0.8°) and third (average
angle = 5.2°) groups compared to the ﬁrst (average angle =
-3.9°) and second (average angle = 0.8°). These results support
the hypothesis that change is more likely to occur in knees with
a varus malalignment.
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Purpose: To compare three methods: photography (PHOTO),
clinical examination (CLIN) and radiology (XRAY), for the as-
sessment of hand osteoarthritis (HOA) in an elderly population.
Methods: The participants of the study were 381 individuals, 160
males and 221 females aged 69-92, that were randomly selected
from the AGES-Reykjavík study. PHOTO and CLIN were scored
on a 0-3 scale for each joint and XRAY was scored according
to the Kellgren-Lawrence scale (0-4)(K-L). For comparison of
aggregate scores, we used the 10 ACR reference joints (the
second and third DIP and PIP joints and CMC1 joints of both
hands).
Results: Correlation of aggregate scores for the 10 reference
joints in males, measured by Spearman’s correlation coefﬁ-
cient (RS), was 0,69 between PHOTO and CLIN, 0,36 between
PHOTO and XRAY and 0,47 between CLIN and XRAY. In females
the corresponding values for RS were 0,72 between PHOTO and
CLIN, 0,54 between PHOTO and XRAY and 0,66 between CLIN
and XRAY. Analysing quartiles of the aggregate scores revealed
that approximately 55% of females in the highest quartile for
each method were in the highest quartile in all three methods.
The corresponding ﬁgure for males was 40%. Some participants
however (mostly males) had low PHOTO and CLIN scores but
high XRAY scores.
Table 1. Prevalences (%) of deﬁnite hand OA in each hand group according to
the three methods
DIP bilateral PIP bilateral CMC1 uni/bilateral
PHOTO≥2 Males % 25.8 11.9 5.7
Females % 29.7 7.2 25.2
CLIN≥2 Males % 45.3 10.7 13.2
Females % 52.3 10.8 36.0
XRAY≥2 Males % 62.9 25.8 25.8
Females % 77.0 35.6 35.1
XRAY≥3 Males % 14.5 2.5 6.9
Females % 28.8 5.9 17.6
Conclusions: Agreement between the three methods is better in
females than in males in this age group. XRAY is more sensitive
than either PHOTO or CLIN when the cutoff is set at K-L>2 but
less sensitive at K-L>3. Not unexpectedly, PHOTO and CLIN
are more closely correlated to each other than to XRAY. In the
majority of cases, the three methods are identifying the same
individuals as having severe HOA. We identiﬁed a number of
individuals with high XRAY scores and low PHOTO and CLIN
scores (non-nodal hand osteoarthritis), which may constitute
a relevant subset of HOA and will be the subject of further
studies.
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Purpose: To examine the relationship between hand osteoarthri-
tis (HOA) pain in the elderly and different assessment methods
with particular reference to hand photography.
Methods: This was an ancillary study of randomly selected
subjects from the AGES-Reykjavik study. 160 males and 221
females aged 69-92 participated.
All participants had high quality photographs (PHOTO), a
clinical examination for structural osteoarthritis changes (not
pain)(CLIN), and standard radiographs (XRAY) of the hands.
The degree of hand osteoarthritis (HOA) was recorded on a
0-3 scale for 20 joints for PHOTO and CLIN and a 0-4 scale
(Kellgren-Lawrence) for XRAY. Pain was documented by two
questions: 1. Have you ever had pain lasting at least one month
in the joints of your hands or wrist? 2. Do you sometimes have
pain in your hand joints? - If yes, which joints? (diagram).
Results: Approximately 10% of males gave a positive response
to either question, but this had no relation to HOA scores. 27% of
females reported pain of at least one month’s duration and 41.9%
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reported intermittent pain. Pain in individual joints and joint rows
was signiﬁcantly associated with the severity of OA assessed by
all three methods. The strongest associations were seen for the
CMC1 joints and the interphalangeal joints of the second and
third ﬁngers. A receiver operating characteristic (ROC) curve
analysis on was performed for accuracy of the three methods
in predicting pain in three commonly affected joints on the right
side, DIP2, PIP3 and CMC1.
The analysis indicates that the three methods perform similarly
in predicting DIP joint pain, XRAY has the highest accuracy for
the prediction of pain in the PIP joint while CLIN and XRAY have
a similar accuracy for predicting pain in the CMC1 joint.
Table 1. Receiver operating characteristic statistics for the accuracy of predicting
pain in selected individual joints in females
PHOTO CLIN XRAY
AUC 95% CI AUC 95% CI AUC 95% CI
DIP 0.71 0.63–0.79* 0.71 0.62–0.79* 0.72 0.74–0.81*
PIP3 0.59 0.49–9.68# 0.61 0.51–0.7& 0.67 0.58–0.76*
CMC1 0.64 0.54–0.73* 0.79 0.72–0.87* 0.78 0.71–0.86*
*p<0.01; #p=0.06; &p=0.02.
Conclusions: Hand joint pain is relatively rare in elderly males
and shows no association with the severity of HOA. Hand joint
pain in females in this age group is much more prevalent and
shows a consistent relation to the severity of HOA in individual
joints and joint groups. This study indicates that hand photog-
raphy can be used to assess the severity of HOA but is less
accurate than radiographs in predicting pain, particularly in the
PIP joints.
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Purpose: To examine the relationship between cartilage score
from knee magnetic resonance images and concentrations of
serum cartilage oligomeric matrix protein (COMP), a measure
of cartilage degeneration, and aggrecan fetal epitope (CS846),
a measure of abnormal cartilage synthesis, in patients with OA
and anterior cruciate ligament injury.
Methods: MR images of 12 normal knees (mean age (SD)
49.12 (10.8) yrs), 12 OA knees (mean age (SD) 62.3 (8.5) yrs)
and 12 ACL damaged knees (mean age 48.2 (16.3) yrs) were
acquired with a 1.0 T pMRI system. The scanning protocol was
a T1 weighted 3D GRE with fat suppression (scan time approx.
15 minutes). Two radiologists graded the presence and severity
of MRI features of cartilage degeneration on a scale of 0 to 4
(0=normal, 1=signal change within normal cartilage thickness,
2=cartilage thinning < ½ thickness, 3=≥ ½ thickness, 4=no
cartilage present) in 6 different regions of the knee (medial and
lateral femur and tibia, patella, femoral trochlea) to a maximum
score of 24 (4x6). On the same day as the MR scans were
performed, serum samples were collected from the patients
and COMP and CS846 and were measured using Elisa assays
(AnaMar Medical & IBEX Technologies Inc.).
Results: Of 36 patients, 17 (47%) had cartilage scores ≥9 indi-
cating moderate cartilage degeneration. There was a signiﬁcant
relationship identiﬁed between levels of CS846 and cartilage
score as assessed through a regression analyses (r=0.457,
p=0.01,) as shown in Figure 1.
Figure 1. Serum CS846 vs Cartilage Score
Those with a greater degree of cartilage damage had higher
values of CS846 corresponding to higher levels of attempted
cartilage repair. No signiﬁcant relationship was found between
COMP and cartilage score (p=0.058).
Conclusions: In patients with and without knee OA symptoms,
cartilage degeneration visible on MR images appears to be sig-
niﬁcantly correlated with serum CS846 levels, but not correlated
with serum COMP levels. These results suggest that higher
scores are associated with higher levels of CS846 reﬂecting ab-
normal cartilage synthesis. The lack of correlation with COMP
levels may reﬂect the fact that this score is a composite of the
number and severity of cartilage lesions. Thus, it is unknown
whether scores reﬂect more numerous lower level lesions or
fewer lesions which are more severe. It is possible that COMP
levels correlate with only one of these factors which may ex-
plain the disparity in results. It may be also be important to
perform subanalyses correlating individual regions of cartilage
degeneration with biomarkers separately. These analyses will be
performed in the future.
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Purpose: Rapid advances have been made in pulse sequences
and image segmentation development for measuring cartilage
morphology using MRI. These advances may lead to improve-
ments in the ability to quantify tissue loss over short time inter-
vals.The purpose of this analysis was to directly compare the
rate of disease progression (thinning of cartilage) using two pulse
sequence and image analysis approaches in knees with OA from
a subset of participants from the OAI.
Methods: Subjects included for this exploratory analysis repre-
sent a subset of the approximately 1400 participants from the
OAI Progression subcohort and are from OAI public use datasets
0.1.1, 0.B.1 and 1.B.1. All participants had both frequent symp-
toms and radiographic OA (ROA) in the same knee, based on
a screening reading done at the OAI clinics. The right knees
of 75 participants were studied, in which two MRI sequences
(DESSwe and FLASHwe at 3 Tesla) were obtained at baseline
